Analysis of Mechanical Behavior of Dermal Fibroblasts Obtained From Various Anatomical Sites in Humans.
Facial skin fibroblasts imposed with cyclic stretch at 10% magnitude display considerable mechanotransduction properties and biochemical reactions in our previous study. However, it is poorly understood how these shared traits are fully parallel to the common features across all fibroblasts derived from different skin-based anatomical regions in response to cyclic stretch stimulation. Thus, the purpose of this study was to evaluate the effects of various cyclic stretches on fibroblasts derived from multiple anatomical skin sites of human bodies, and the optimal stretch magnitude was defined based on the changes to cell mechanical behavior. Fibroblasts from skin areas of the scalp, anterior chest, suprapubic, axilla, and planta were cultured and characterized in vitro. Cyclic stretch at 0%, 5%, 10%, 15%, and 20% magnitudes was imposed at a loading frequency of 0.1 Hz for 48 hours, and thereafter, the mechanical behavior and biochemical reaction of the dermal fibroblasts were analyzed. Dermal fibroblasts from various anatomical sites preconditioned with varying cyclic stretch led to an evident increase in the cell proliferation ability, the expression of integrin β1 and p130 Crk-associated substrate messenger RNA and protein, and the productions of type I collagen and transforming growth factor β1, most importantly in a strain magnitude-dependent manner with the peak appearing in the range of 10% to 15% magnitude cyclic stretch. These findings may facilitate the subsequent studies on the conversion of normal skin fibroblasts into hypertrophic scar cells, which should be considered in an interpretation of the mechanisms of hypertrophic scarring and skin mechanics.